Purification of a phospholipase A2 from human monocytic leukemic U937 cells. Calcium-dependent activation and membrane association.
The existence of an intracellular phospholipase A2 (PLA2) involved in the production of 1-O-alkyl-sn-glycero-3-phosphocholine and free arachidonic acid has been repeatedly postulated. Using 1-O-hexadecyl-2-[3H]arachidonoyl-sn-glycero-3-phosphocholine as a substrate and a series of conventional and high-pressure liquid chromatographic techniques, we have purified a PLA2 from the soluble fraction of differentiated human monocytic U937 cells. The enzyme has been purified nearly 2000-fold to homogeneity. The purified enzyme has a molecular mass of 56 kDa, under reducing conditions, by sodium dodecyl sulfate-polyacrylamide gel electrophoresis analysis. The enzyme activity has a pH optimum of 8.0 and is calcium concentration-dependent. The EC50 for the activation of the enzyme activity by calcium is 300 nM. When the cells were homogenized in the presence of the calcium chelator EGTA (0.2 mM), the enzyme was found to be soluble (more than 90% of the activity in the 100,000 x g supernatant). However, when Ca2+ concentration was controlled from 10 nM to 100 microM in Ca2(+)-EGTA buffers, increasing amounts of the activity were found in the particulate fraction (100,000 x g pellet). This suggests that membrane translocation and activation of the soluble PLA2 may be regulated by physiological intracellular levels of Ca2+. The purified enzyme hydrolyzed different phosphatidylcholine substrates presented in either vesicular or Triton X-100 mix micellar forms. In both situations, the enzyme showed a high degree of specificity for arachidonic acid on the sn-2 position of the substrate. Substitution of palmitic or oleic on the sn-2 position substantially reduced the hydrolytic activity of the enzyme. When vesicles of arachidonic acid-containing phosphatidylcholine, phosphatidylethanolamine, and phosphatidylinositol were presented to the purified enzyme, all of them were hydrolyzed with comparable efficiency. However, only phosphatidylcholine and phosphatidylinositol were hydrolyzed when presented in Triton X-100 mixed micelles.